Nodal activity by using the Nodal/Activin-responsive luciferase reporter A3-luc ( Figure 1B, left Figure 1E ).
decreased, indicating that Nodal can compete with Lefty1 for the ability to interact with Cryptic ( Figure 3C ). Secondly, we found that Lefty1 could block the association between Cryptic and activin receptors, in either
In related experiments, we found that Lefty1 could also interact with Cripto and zebrafish Oep and that Lefty2 the absence or presence of Nodal (Figure 2, lanes 6, 8,  10, and 11) . Notably, we did not detect any crosslinking behaved similarly to Lefty1 in these assays (data not shown). Taken together, these results suggest that Nodal, of Lefty1 protein with activin receptors, in either the absence or presence of Nodal or EGF-CFC proteins.
Cryptic, and Lefty can each interact in a pair-wise man- ner but that the third protein can compete with this unpublished data), we identified an alanine substitution mutant, Lefty1(L300A/Q301A/L302A/P303A), that has interaction; however, these experiments do not rule out the possibility that all three proteins can form a complex.
partial Nodal inhibitory activity in our cell culture assay ( Figure 1H) . Notably, this Lefty1 mutant is able to interact Finally, we generated a series of Lefty1 mutants in order to distinguish the abilities of Lefty to interact with with Cryptic in coimmunoprecipitation assays but not with Nodal ( Figure 3D ). These data support the notion Nodal and with Cryptic. For this purpose, we made point mutations in residues that may lie in a potential binding that the two modes of Lefty function are separable and can independently contribute to its inhibitory activity. interface of the mature Lefty1 protein; we chose these residues based on sequence alignments with TGF␤1 and other TGF␤ superfamily members [ 
